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DETAILED ACTION 

Election/Restrictions 

1. Applicant's election without traverse of Group II, Species II (claims 9-29 and 31-35) 
in the reply filed on 5/22/2009 is acknowledged. Claims 1-8 are withdrawn from further 
consideration pursuant to 37 CFR 1.142(b) as being drawn to a nonelected invention. Claim 
30 is canceled. 

Drawings 

2. The drawings are objected because of the following reasons: 

Regarding Figures 5-8: please provide Figs. 5-8 as described in the specification. 
Regarding Figure. 2: please add "2A" and "2B" for Figure 2, as described in the 
specification. 

Figure 2 should be designated by a legend such as --Prior Art-- because only that 
which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in compliance with 
37 CFR 1.121(d) are required in reply to the Office action to avoid abandonment of the 
application. The replacement sheet(s) should be labeled "Replacement Sheet" in the page 
header (as per 37 CFR 1 .84(c)) so as not to obstruct any portion of the drawing figures. If 
the changes are not accepted by the examiner, the applicant will be notified and informed of 
any required corrective action in the next Office action. The objection to the drawings will 
not be held in abeyance. 

Appropriate correction is required. 

3. The drawings are objected to because "copper pillar bump and copper direct (die) 
attach" as claimed in claims 10, 19 and 25, are not shown. Corrected drawing sheets in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
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abandonment of the application. Any amended replacement drawing sheet should include 
all of the figures appearing on the immediate prior version of the sheet, even if only one 
figure is being amended. The figure or figure number of an amended drawing should not be 
labeled as "amended." If a drawing figure is to be canceled, the appropriate figure must be 
removed from the replacement sheet, and where necessary, the remaining figures must be 
renumbered and appropriate changes made to the brief description of the several views of 
the drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of 
an application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Specification 

4. The specification is objected because of the following reasons: 

Regarding the specification: please add description for reference number "320". 
Appropriate correction is required. 

Claim Objection 

5. The claims are objected because of the following reasons: 
Regarding claim 1, line 18: please replace "." with 

Regarding claim 10, lines 2: please delete "first" in front of copper. 
Regarding claim 20, line 3: please delete a "said". 
Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under 
section 122(b), by another filed in the United States before the invention by the 
applicant for patent or (2) a patent granted on an application for patent by another 
filed in the United States before the invention by the applicant for patent, except that 
an international application filed under the treaty defined in section 351(a) shall have 
the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published 
under Article 21(2) of such treaty in the English language. 

6. Claims 9, 12-29, and 31-35 are rejected under 35 U.S.C. 102(e) as being anticipated 

by Shen (US 6,972,464). 

Regarding claim 9, Shen teaches, as shown in Fig. 1a, 1c and claim 1, a 

semiconductor device comprising: 

a) a first doped region defined in a semiconductor substrate, said first doped region 
comprising a source (110) (col. 2, line 27); 

b) a second doped region defined in said semiconductor substrate, said second 
doped region comprising a drain (120) (col. 2, line 28); 

c) a first connectivity layer comprising a first runner (140) (col. 2, line 62) and a 
second runner (150) (col. 2, line 62), said first runner (140) being operatively connected to 
said first doped region (110) and said second runner (150) being operatively connected to 
said second doped region (120); 

d) a second connectivity layer operatively connected to said first connectivity layer 
and comprising a third runner (160) (col. 3, line 15) and a fourth runner (170) (col. 3, line 
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25), wherein said third runner (160) being operatively connected to said first runner (140) 
and said fourth runner (170) being operatively connected to said second runner (150); 

e) a third connectivity layer having comprising a first pad (180) operatively connected 
to said third runner (160) and a second pad (160) operatively connected to said fourth 
runner (170). 

Regarding claims 12 and 13, Shen teaches said source is a source for a transistor 
and said drain is a drain for a transistor; and said source and said drain are laid out in a 
substantially enlongated shape and said source is interleaved with said drain (col. 3, lines 
31-33, and Fig. 1a). 

Regarding claim 14, Shen teaches a plurality of the sources and drains [0025]. 

Regarding claim 31, Shen teaches a plurality of said first pads and a plurality of said 
second pads (col. 4, lines 43-44 and claim 1). 

Regarding claim 32, Shen teaches said first pad and said second pads are arranged 
in a substantially checkerboard pattern (col. 4, lines 43-44). 

Regarding claim 33, Shen teaches said first sources and said second drains are 
arranged in a substantially checkerboard pattern (col. 4, lines 50-52). 

Regarding claim 15, Shen teaches, as shown in Fig. 1a, a lateral discrete power 
MOSFET device comprising: 

a) a first doped region defined in a semiconductor substrate, said first doped region 
comprising a source (110) (col. 2, line 27); 

b) a second doped region defined in said semiconductor substrate, said second 
doped region comprising a drain (120) (col. 2, line 28); 

c) a first connectivity layer, 
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where in a first portion (140) (col. 2, line 62) of the first conductivity layer is 
operatively connected to said first doped region (110) and a second portion (150) (col. 2, 
line 62) of the first conductivity layer being operatively connected to said second doped 
region (120); 

Regarding claims 16 and 17, Shen teaches, as shown in Fig. 1a, a second 
connectivity layer (160) (col. 3, line 15) operatively connected to said first doped region 
(110) through said first connectivity layer (140); and said second connectivity layer (170) 
(col. 3, line 25) is operatively connected to said second doped (120) region through said first 
connectivity layer. 

Regarding claim 18, Shen teaches, as shown in Fig. 1c, col. 3, lines 55-64, a third 
conductivity layer comprising a first pad and a second pad wherein said first pad is 
operatively connected to the first portion of said first connectivity layer and said second pad 
is operatively connected to the second portion of said first connectivity layer. 

Regarding claim 19, Shen teaches, as shown in Figs. 1a and 1c, said first pad 
comprises a solder bump (184) (col. 3, line 43) and said second pad comprises a solder 
bump (194) (col. 3, line 62). 

Regarding claim 20, Shen teaches a plurality of said first pads and a plurality of said 
second pads, wherein said first pad and said second pads are arranged in a substantially 
checkerboard pattern (col. 4, lines 43-44 and claim 1). 

Regarding claim 21, Shen teaches said first pad is interleaved with said second pad 
(col. 4, lines 45-47). 

Regarding claim 22, see claim 13 discussion. 
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Regarding claim 23, Shen teaches said source and said drain are laid out in 
substantially checkerboard pattern (col. 4, lines 51-52). 

Regarding claim 24 , Shen teaches, as shown in Figs. 1a and 1c, and claim 17, a 
lateral discrete power MOSFET device comprising: 

a) a first doped region defined in a semiconductor substrate, said first doped region 
comprising a source (110) (col. 2, line 27); 

b) a second doped region defined in said semiconductor substrate, said second 
doped region comprising a drain (120) (col. 2, line 28); 

c) a first connectivity layer comprising a first runner (140) (col. 2, line 62) and a 
second runner (150) (col. 2, line 62), said first runner (140) being operatively connected to 
said first doped region (110) and said second runner (150) being operatively connected to 
said second doped region (120); 

d) a second conductivity layer comprising a first pad operatively connected to said 
first runner and a second pad operatively connected to said second runner (col. 3, lines 55- 
64). 

Regarding claim 25, Shen teaches, as shown in Figs. 1a and 1c, said first pad 
comprises a solder bump (184) (col. 3, line 43) and said second pad comprises a solder 
bump (194) (col. 3, line 62). 

Regarding claim 26, Shen teaches a plurality of said first pads and a plurality of said 
second pads (col. 4, lines 43-44 and claim 1). 

Regarding claim 27, Shen teaches said first pad is interleaved with said second pad 
(col. 4, lines 45-47). 
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Regarding claim 28, Shen teaches said source and said drain are laid out in a 
substantially enlongated shape and said source is interleaved with said drain (col. 3, lines 
31-33, and Fig. 1a). 

Regarding claim 29, Shen teaches a plurality of the sources and a plurality of the 
drains [0025]. 

Regarding claims 34-35, Shen teaches said first pad and said second pads are 
arranged in a substantially checkerboard pattern (col. 4, lines 43-44). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 10 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Shen in view of Applicant Admitted Prior Art (from hereinafter "Prior Art"). The teachings of 

Shen have been discussed above. 

Regarding claim 10, Shen teaches first and second pads (see claim 9 discussion). 

However, Shen fails to teach at least one of a copper pillar and a metal layer 
disposed thereon. 

Prior Art teaches, as shown in Fig. 2B, at least one of a copper pillar and a metal 
layer [0013]. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to employ the teaching as taught by Prior Art in combination with Shen to have at 
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least one of a copper pillar and a metal layer disposed thereon because it aids in increasing 
electrical conductivity by using metallic material [0013]. 

Regarding claim 11, Shen teaches said first pad is interleaved with said second pad 
(col. 4, lines 45-47). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a 
foreign country or in public use or on sale in this country, more than one year prior to 
the date of application for patent in the United States. 

8. Claims 9, 10, 12, 14-19, 24-26, 29, and 31 are rejected under 35 U.S.C. 1 02(b) as 

being anticipated by Suzuki et al. (US 6,346,475, from hereinafter "Suzuki"). 

Regarding claim 9 , Suzuki teaches, as shown in Fig. 2, a semiconductor device 

comprising: 

a) a first doped region defined in a semiconductor substrate, said first doped region 
comprising a source (12) (col. 4, line 63); 

b) a second doped region defined in said semiconductor substrate, said second 
doped region comprising a drain (14) (col. 4, line 63); 

c) a first connectivity layer (first wiring layer, 42) (col. 5, line 25) comprising a first 
runner (40) (col. 5, line 17 ) and a second runner (40) (col. 2, line 62), said first runner (140) 
being operatively connected to said first doped region (12) and said second runner (40) 
being operatively connected to said second doped region (14); 
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d) a second connectivity layer (second wiring layer, 48) (col. 5, line 37) operatively 
connected to said first connectivity layer (40) and comprising a third runner (46) (col. 5, line 
37) and a fourth runner (46), wherein said third runner (46) being operatively connected to 
said first runner (40) and said fourth runner (46) being operatively connected to said second 
runner (40); 

e) a third connectivity layer having comprising a first pad (56) (col. 5, line 61) 
operatively connected to said third runner (46) and a second pad (56) ((col. 5, line 61) 
operatively connected to said fourth runner (46). 

Regarding claim 10, Suzuki teaches each of first and second pads has at least on of 
a first copper pillar and a metal layer disposed thereon (see claim 4 and Fig. 2). 

Regarding claim 12, Suzuki teaches said source is a source for a transistor and said 
drain is a drain for a transistor (col. 4, line 63). 

Regarding claim 14, Suzuki teaches a plurality of the sources and drains (see Fig. 

2). 

Regarding claim 31, Suzuki teaches a plurality of said first pads and a plurality of 
said second pads (see Fig. 2). 

Regarding claim 15, Suzuki teaches, as shown in Fig. 2, a lateral discrete power 
MOSFET device comprising: 

a) a first doped region defined in a semiconductor substrate forming a source (12) 
(col. 4, line 63); 

b) a second doped region defined in said semiconductor substrate forming a drain 
(14) (col. 4, line 63); 

c) a first connectivity layer (first wiring layer, 42) (col. 5, line 25) 
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where in a first portion (42) of the first conductivity layer is operatively connected to 
said first doped region (12) and a second portion (42) of the first conductivity layer being 
operatively connected to said second doped region (14). 

Regarding claims 16 and 17, Suzuki teaches, as shown in Fig. 2, a second 
connectivity layer (48) (col. 5, line 37) operatively connected to said first doped region (12) 
through said first connectivity layer (42); and said second connectivity layer (48) (col. 5, line 
37) is operatively connected to said second doped region (14) through said first connectivity 
layer (42). 

Regarding claim 18, Suzuki teaches, as shown in Fig. 2, a third conductivity layer 
(56) (col. 5, line 61) comprising a first pad and a second pad wherein said first pad is 
operatively connected to the first portion (42) of said first connectivity layer and said second 
pad is operatively connected to the second portion (52) of said first connectivity layer. 

Regarding claim 19, Shen teaches, as shown in Fig. 2, said first pad comprises a 
copper direct attach (one of three layers of 56) and said second pad comprises a copper 
direct attach (one of three layers of 56) (see claim 4). 

Regarding claim 24, Suzuki teaches, as shown in Fig. 2, a lateral discrete power 
MOSFET device comprising: 

a) a first doped region defined in a semiconductor substrate, a first doped region 
defining a source (12) (col. 4, line 63); 

b) a second doped region defined in said semiconductor substrate, a first doped 
region defining a drain (14) (col. 4, line 63); 
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c) a first connectivity layer (first wiring layer, 42) (col. 5, line 25) comprising first 
runner (140) being operatively connected to said first doped region (12) and a second 
runner (40) being operatively connected to said second doped region (14). 

Regarding claim 25, Shen teaches, as shown in Fig. 2, said first pad comprises a 
copper direct die attach (one of three layers of 56) and said second pad comprises a copper 
direct die attach (one of three layers of 56) (see claim 4). 

Regarding claim 26, Suzuki teaches a plurality of said first pad and a plurality of said 
second pads (see Fig. 2). 

Regarding claim 29, Suzuki teaches a plurality of the sources and drains (see Fig. 

2). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 11, 20, 21, 27, 32, 34 and 35 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Suzuki in view of Cheng (US 2003/0051217). The teachings of Suzuki 

have been discussed above. 

Regarding claims 11, 21 and 27, Suzuki teaches said first pad and said second pad. 

However, Suzuki fails to teach said first pad is interleaved with said second pad. 

Cheng teaches, as shown in Fig. 2, said first pad is interleaved with said second 

pad. 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to employ the structure as taught by Cheng in order to have first pad interleaved 
with second pad because it aids in reducing capacitance effects. 

Regarding claims 20, 32, 34 and 35, Suzuki teaches a plurality of said first pad and a 
plurality of said second pads (see Fig. 2). 

However, Suzuki fails to teach a checkerboard pattern. 

Cheng teaches a checkerboard pattern (see Fig. 5). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to employ and modify structure as taught by Cheng in combination with Suzuki 
so that to have a first and second pads arranged in a substantially checkerboard pattern 
because it aids in reducing capacitance effects. 

10. Claims 13, 22 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Suzuki in view of Parker et al. (US 2003/0064574, from hereinafter "Paker"). The 
teachings of Suzuki have been discussed above. 

Regarding claims 13, 22 and 28, Suzuki teaches said source and said drain (see 
claim 9 discussion). 

However, Suzuki fails to teach a substantially elongated shape and said source is 
interleaved with said drain. 

Parker teaches, as shown in Figs. 1-3, a substantially elongated shape and said 
source is interleaved with said drain [0014]. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to employ the teaching as taught by Parker in combination with Suzuki to have 
source and drain laid out in a substantially elongated shape and said source is interleaved 



Application/Control Number: 10/581,950 Page 14 

Art Unit: 2894 

with said drain because it aids in providing a transistor device capable of handling a high 
currents [0002]. 

1 1 . Claims 23 and 33 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Suzuki in view of Eden et al. (US 2002/0076851, from hereinafter ""Eden"). The teachings of 
Suzuki have been discussed above. 

Regarding claims 23 and 33, Suzuki teaches said source and said drain. 
However, Suzuki fails to teach a checkerboard pattern. 
Eden teaches, as shown in Fig. 10, a checkerboard pattern. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to employ a checkerboard pattern as taught by Eden in combination with Parker 
to lay source and drain in substantially checkerboard pattern because it aids in reducing the 
inductance and resistance of electrical connection [0090]. 

Conclusion 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DUY T. NGUYEN whose telephone number is (571 ) 270- 
7431. The examiner can normally be reached on Monday-Friday, 7:30 Am - 5:00 Pm 
(alternative Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kimberly Nguyen can be reached on (571) 272-2402. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published 

applications may be obtained from either Private PAIR or Public PAIR. Status information 

for unpublished applications is available through Private PAIR only. For more information 

about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on 

access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866- 

217-9197 (toll-free). If you would like assistance from a USPTO Customer Service 

Representative or access to the automated information system, call 800-786-9199 (IN USA 

OR CANADA) or 571-272-1000. 

/DUY T NGUYEN/ 
Examiner, Art Unit 2894 
6/2/2009 

/Kimberly D Nguyen/ 

Supervisory Patent Examiner, Art Unit 2894 



